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Abstract  34 
Background: Many children do not meet the recommended level of daily physical activity, 35 
even with the widely acknowledged health benefits associated with being physically active. 36 
There is a need to establish factors related to physical activity in children so that public health 37 
interventions may be appropriately designed. We investigated the association between 38 
Pediatric Quality of Life Inventory (PedsQL), family expenditure on physical activity and 39 
objectively measured daily physical activity in 2-4-year-old children. 40 
 41 
Methods: Cross-sectional study with a sample of 81 UK preschool children taking part in the 42 
NAPSACC UK feasibility randomized controlled trial. Descriptive statistics are presented. We 43 
undertook Student t-tests to establish differences in physical activity by gender, age, parental 44 
education and nursery versus non-nursery days. Mixed effects linear regressions were used to 45 
model the association between minutes spent physically activity, minutes spent in moderate-46 
to-vigorous (MVPA) physical activity and PedsQL scores (physical and psychosocial) and 47 
family expenditure on physical activity.  48 
 49 
Results: Most children (88.9%) did not engage in the recommended 180 minutes daily physical 50 
activity. There was mean (SD) of 141.9 (33.1) daily minutes of physically activity and 22.2 51 
minutes per day (SD=9.9) of MVPA. Boys and older children were more physically active. 52 
Children were more active on nursery days. There was no difference in physical activity by 53 
parental education. Half of the sample parents (50.6%) spent less than £9.00 weekly on their 54 
pre-schooler’s physical activity. Children within the highest tertile of PedsQL physical 55 
functioning scores had higher levels of MVPA (3.6, 95% CI: -1.3–8.4, p-value 0.15), although 56 
confidence intervals crossed the null in the adjusted model. We found no evidence of an 57 
 3 
association between positive PedsQL psychosocial scores, or higher parental expenditure on 58 
physical activity, with the physical activity variables.  59 
 60 
Conclusions: Children in this sample were not meeting the recommended 180 minutes of daily 61 
physical activity. The 2-4-year-olds were most active on nursery days. There is no evidence of 62 
an association between better PedsQL physical scores and higher levels of MVPA. There was 63 
no evidence of an association between expenditure on physical activity and time spent 64 
physically active. Further examination in larger representative datasets is needed.  65 
 66 
Key words: Physical activity, preschool children, quality of life, PedsQL, expenditure, 67 
MVPA. 68 
 69 
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BACKGROUND  80 
Research has highlighted the importance of physical activity in young children, indicating 81 
benefits related to physical and psychological health [1]. The UK guidelines for children under 82 
5 years state that children should engage in at least 180 minutes of physical activity per day, 83 
which includes light physical activity (LPA) and moderate-to-vigorous (MVPA). In 2011, only 84 
10% of children under 5 met this recommendation and those aged 3-4 years were sedentary for 85 
on average 10-11 hours per day [2].  86 
 87 
There are no specific guidelines in the UK regarding the amount of MVPA under 5-year olds 88 
should engage in. The UK physical activity guidelines are currently being reviewed and will 89 
be published in 2019 by the four country Chief Medical Officers, which is expected to be based 90 
upon the recommendation that pre-schoolers should progress to 60 mins of daily MVPA by 91 
age 5 [3]. The guidelines for children between 6-17 years old in England recommends 60 92 
minutes in MVPA per day [4], however, a birth cohort study in the UK found only 51% of 93 
primary school children met this recommendation [5]. Establishing behaviours in preschool 94 
children may result in increased levels of physical activity in later life, as physical activity 95 
behaviours track from childhood into adulthood [6]. There is limited and varied evidence of 96 
pre-schoolers levels of MVPA, with most of the evidence not gathered in the UK. A study of 97 
physical activity in children aged 3-5 years in the USA found that in childcare, children only 98 
spend 3% of time in MVPA [7]. Whereas a cross-sectional study in Southampton, England 99 
found that while 3-4-year-olds met the UK physical activity guidelines, the children spent the 100 
majority of their time in LPA [8].  There is therefore a need to increase physical activity and 101 
MVPA into the daily routines of pre-school children [9].  102 
 103 
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Childcare usage is high in the UK, with national statistics in 2018 finding that 72% of 2-year-104 
olds and 94% of 3-4-year-olds benefited from universal funded early education places [10]. 105 
Therefore, nurseries remain an important setting for research on physical activity amongst 106 
young children.   107 
 108 
A number of qualitative studies have highlighted the potential barriers to children and 109 
adolescents being physically active as lack of financial support from parents and lack of 110 
transportation [11-14]. Differential access to formal and paid for physical activities such as 111 
swimming is also a suggested contributor to inequalities in childhood obesity prevalence [11, 112 
15, 16]. It is therefore important to investigate whether family expenditure on a child being 113 
physically active is associated with physical activity in children. However, to our knowledge, 114 
no study has measured this association in pre-school age children.   115 
 116 
Health-related quality of life (HRQOL) is a multidimensional construct that includes physical, 117 
emotional and social health dimensions as delineated by the WHO [17, 18]. In children, 118 
HRQOL is an important indicator of everyday functioning [19] so there is a rationale that 119 
HRQOL may be associated with physical activity [20]. It is important to examine this 120 
association, as health promotion strategies could have a dual benefit in improving both physical 121 
activity levels and quality of life in children [21]. 122 
 123 
There is inconsistent evidence on the relationship between physical activity and HRQOL in 124 
children. One cross-sectional study found an association between HRQOL and physical 125 
activity in children and adolescents, with less physically active children tending to have lower 126 
quality of life [22]. A cluster randomized control trial, however, found that a physical activity 127 
intervention had no effect on HRQOL in preschool aged children in Canada [20]. The authors 128 
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of the report stated that more research should be undertaken in preschool aged children, given 129 
that more physically active children are less likely to have difficulty walking [23], which is one 130 
measure of HRQOL.  131 
 132 
The current study explores the association between objective accelerometer-measured physical 133 
activity with child HRQOL and family expenditure on physically activities. The Pediatric 134 
Quality of Life Inventory (PedsQL) [24] is an instrument that measures health-related quality 135 
of life in four domains: physical function, emotional function, social function and nursery 136 
function. To our knowledge, this present study is unique in comparing physical activity with 137 
the Pediatric Quality of Life Inventory (PedsQL) [24] as a measure of quality of life among 2-138 
4-year olds in a UK community setting. We hypothesized that families that spent more on 139 
physical activity for their child would have a more active child and that children with higher 140 
PedsQL scores would be more physically active. However, the study remains exploratory, 141 
given that the trial was a feasibility study.  142 
   143 
METHODS  144 
The analyses were performed using baseline data from the Nutrition and Physical Activity Self-145 
Assessment for Child Care UK (NAP SACC UK) feasibility randomized control trial [9]. NAP 146 
SACC UK is a nursery based intervention that employs elements of Social Cognitive Theory 147 
(SCT) within a socioecological framework [9]. The aim of NAP SACC UK is to improve the 148 
nutritional quality of food served, amount of physical activity and childcare settings’ policies 149 
around nutrition and physical activity. Further details on methods and study design are in the 150 
study protocol [9]. Baseline data collection was conducted in September to December 2015. 151 
Written informed consent was obtained by all children’s parents. Ethical approval for this study 152 
was given by Wales 3 NHS Research Ethics Committee.  153 
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Participants  154 
The study participants were recruited from 12 nurseries within two areas of south-west 155 
England: North Somerset and Gloucestershire. Children recruited were 2-4 years old and 156 
attended nurseries for at least 12 hours per week.  157 
 158 
Description of measures 159 
Study variables included physical activity, quality of life, expenditure on physical activity and 160 
demographic information.  161 
 162 
Physical activity was measured using ActiGraph GT1M accelerometers which have been 163 
shown to provide accurate and reliable assessments of physical activity in children [25]. 164 
Accelerometers were worn for seven days including weekends and days not in nursery. The 165 
accelerometers were set to record at 10s epochs [26]. To be included in the analysis the 166 
participants were required to have 2 days of valid data, either spent at nursery or not. Periods 167 
of ≥60 min with zero counts, allowing for 2 min of interruption, were taken as time the 168 
accelerometer was not worn and were removed from the analysis [25]. Parents and nursery 169 
staff were asked to remove the accelerometers during sleeping, bathing and swimming. A day 170 
was considered valid if eight hours of data were recorded [27]. Data were processed to assess 171 
mean minutes of total physical activity (light, moderate and vigorous) and mean minutes of 172 
MVPA (moderate and vigorous physical activity). The thresholds for activity intensities were 173 
defined using criteria outlined by Puyau [28] as: sedentary (<800 counts per minute (cpm)m), 174 
light (LPA, 800<3200 cpm) and moderate-to-vigorous (MVPA, 3200<11715 cpm) activity. A 175 
count value ≥11715 cpm has been deemed “implausible” in previous literature and thus our 176 
data were capped at this value [29].  177 
 178 
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Child’s quality of life was measured using The Pediatric Quality of Life Inventory 4.0 (PedsQL)  179 
Generic Core Scales questionnaire for children aged 2-4 years [24]. Nursery staff distributed 180 
the questionnaires to parents along with a stamped addressed envelope to complete and return 181 
to the research team. The instrument has been tested for reliability and validity in community 182 
settings [24], including comparing preschool children with and without obesity [30]. The 183 
inventory has 21 items rating HRQOL in four domains: physical function, emotional function, 184 
social function and nursery function. Parents rated their child’s functioning over the past month 185 
related to each item on a scale of 0 to 4 (0 = never a problem, 1 = almost never a problem, 3 = 186 
often a problem, 4 = almost always a problem). The questionnaire with the PedsQL items can 187 
be found in Appendix 1. Items were reverse scored and linearly transformed onto a scale of 0-188 
100, for ease of interpretation, so that higher PedsQL scores indicated better health-related 189 
quality of life. The physical health summary score is calculated as the mean score from the 190 
physical function scale (8 items). For the psychosocial summary score, the mean was computed 191 
as the sum of the items divided by the number of items answered in the emotional, social, and 192 
nursery function scales (15 items). 193 
 194 
Family expenditure on physical activity of the 2-4-year old child was collected from a parent 195 
questionnaire. Parents were asked to list all the physical activities their 2-4-year old child had 196 
participated in over the past week and the associated cost of each activity (entry fees, 197 
membership etc.). A subsequent question asked how many miles in the car were travelled to 198 
get to the activity. Expenditure on transport was calculated using the HMRC tax rates per 199 
business mile, costed at 45p per mile [31]. The cost of transport to the activities was added to 200 
the expenditure on physical activities to generate the total weekly expenditure on physical 201 
activity of the 2-4-year-old. 202 
 203 
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Demographic information was collected via the parent questionnaire that was distributed by 204 
nursery staff. Parents were asked to give their highest educational attainment level, their child’s 205 
gender and child’s date of birth. Date of birth was converted into the child’s age and 206 
dichotomised into ‘2 years’ and ‘3-4 years’. The parental education options were: below 207 
GCSE/O-levels, up to GCSE/GCEs/O-levels or similar, A-levels/NVQs/GNVQs, first 208 
degree/diploma/HNC/HND, higher degree (e.g. MSc, PhD). GCSE/O-levels are compulsory 209 
qualifications taken in schools in England at age 16 years. A-levels/NVQs/GNVQs are optional 210 
qualifications taken in England in either sixth forms or further education colleges with A-levels 211 
being necessary to be accepted to UK universities. HNC/HND are higher education 212 
qualifications in the UK and can be equated to a university degree. MSc and PhD qualifications 213 
are post-graduate degrees. This parental education variable was dichotomised for analysis into 214 
‘degree’ and ‘no degree’.   215 
 216 
Missing Data  217 
There was a high proportion of missing data in our sample (52%). A large proportion of 218 
accelerometer data was coded as missing as we worked to a threshold that required two full 219 
days of physical activity data. Open text questionnaires asking parents about money spent on 220 
physical activities additionally suffered from missingness. As this cross-sectional analysis uses 221 
data from a feasibility study, we did not find it appropriate to perform multiple imputation on 222 
exploratory analyses and instead report results from complete case analyses.  223 
 224 
Missing PedsQL observations were imputed, as per the PedsQL scoring instructions [32], as 225 
there were no participants that had >50% of scores missing from any one function scale.  226 
 227 
Statistical analysis  228 
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Medians and inter-quartile ranges of physical activity expenditure, and PedsQL physical and 229 
psychosocial scores were presented for gender, age, parental education groups, with null 230 
hypotheses of no difference in medians between groups being tested with the Mann-Whitney 231 
U test. Means and standard deviations of minutes in physical activity and MVPA were 232 
presented for gender, age, parental education, and nursery / non-nursery day groups, with the 233 
null hypotheses of no difference in means between groups being tested with the Student t-test. 234 
Separate mixed effects linear regression models evaluated the strength of associations between 235 
measures of physical activity as the outcome variables (mean minutes in active time and mean 236 
minutes in MVPA), and PedsQL scores and the family expenditure on physical activity as 237 
covariates. Variation in mean activity between nurseries was accommodated by including 238 
nursery as a random effect. We adjusted models for age, gender and parental education as 239 
possible confounders. Expenditure on physical activity and the PedsQL psychosocial summary 240 
scores were each included as four ordered categories, as both variables were heavily skewed. 241 
PedsQL physical functioning scores were analysed in tertiles due to more than 25% of the 242 
sample having the maximum score of 100. Evidence against the null hypothesis of no trend in 243 
mean activity measure across ordered categories of parental expenditure and PedsQL was 244 
evaluated using the test for trend.  All analyses were conducted in Stata Version 14.2 245 
(StataCorp, College Station, Texas, USA, 2015).  246 
 247 
 248 
 249 
RESULTS 250 
There were 169 children who had consent for data collection at baseline. Figure 1 shows that 251 
the final sample that had complete data for all the measures was 81 children. The majority of 252 
the children in the complete data sample had a parent with a university degree (74%). There 253 
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was 22.2% of the sample with a parent whose highest educational attainment was A-Levels. 254 
There was no statistical difference in parental education between the children included in the 255 
sample and those for which we had consent but were not included in the sample.  256 
 257 
(Figure 1 to go here) 258 
 259 
In this sample, with data collected in the autumn, 88.9% of children did not meet the 260 
recommended 180 minutes of daily physical activity. Table 1 presents the means (SD) of 261 
minutes in daily physical activity and minutes in daily MVPA. Participating children (n=81) 262 
had a mean (SD) of 141.9 (33.1) minutes of daily physical activity and a mean (SD) of 22.2 263 
(9.9) minutes of daily MVPA. Children spent more minutes being physically active on nursery 264 
days compared with non-nursery days (146.9 vs. 137.2, p=0.05). There was no evidence of 265 
difference in minutes spent in MVPA on nursery days compared to non-nursery days (22.8 vs. 266 
21.7, p=0.4).  267 
 268 
(Table 1 to be added here) 269 
 270 
Boys were more physically active than girls, spending 149.0 vs. 133.9 minutes in daily activity 271 
(p=0.04). Boys also spent more time in MVPA than girls (24.5 vs. 19.6 minutes, p=0.05). There 272 
were also mean differences between the age groups, with older children being more physically 273 
active (p=0.01) and spending more time in MVPA (p =0.005) than younger children. There 274 
was no evidence of differences for any of the physical activity variables by parental education.  275 
 276 
Table 2 presents the baseline medians and interquartile range (IQR) of weekly expenditure on 277 
physical activity, PedsQL physical and psychosocial summary scores. The median (IQR) for 278 
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family expenditure on weekly physical activity of the 2-4-year-old child was £13.37 (£3.00-279 
16.37). Further, 50.6% of the sample spent less than £9.00 weekly on their 2-4-year-old’s 280 
physical activity, with 17.3% spending no money on physical activities. PedsQL scores for the 281 
sample were skewed.  For the physical functioning summary score, the median (IQR) was 93.8 282 
(84.4-100). The psychosocial summary score was lower than the physical score, with a median 283 
(IQR) of 86.5 (80.8-92.3). There was no evidence of difference in scores by gender, age or 284 
parental education.  285 
 286 
(Table 2 to be added here) 287 
 288 
Table 3 shows that for physical activity (light, moderate and vigorous) Tertile 3 is associated 289 
with 5.2 more minutes of physical activity than the reference group (95% CI -12.1, 22.4), with 290 
confidence intervals crossing the null. The trend test p-value showed no evidence for a trend 291 
across the physical functioning tertiles (p=0.58).  292 
 293 
(Table 3 to be added here) 294 
 295 
There no evidence (Table 3) of an association between PedsQL physical functioning and mean 296 
minutes in daily MVPA. Tertile 2 (scores ranging from 87.51 – 93.75) was associated with 3.3 297 
more minutes in MVPA than the reference group with the lowest physical functioning scores 298 
(95% CI: -1.5, 8.1). Tertile 3 (scores ranging from 93.76 - 100) was associated with 3.6 minutes 299 
more MVPA than the reference group (95% CI: -1.3, 8.4). The trend test p-value (p=0.18) 300 
showed no evidence for a trend across the physical functioning tertiles. The unadjusted model 301 
(Appendix 2) showed very weak evidence for a trend across the physical functioning tertiles 302 
(p=0.06), that attenuated after adjusting for confounding variables. 303 
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 304 
For the PedsQL psychosocial summary score, the regression models for physical activity 305 
(Table 3) show that Quartile 3 was associated with 14.5 minutes more active time than the 306 
reference group (95% CI: -3.2, 32.2). For MVPA, the quartile with the highest PedsQL 307 
psychosocial scores (Quartile 4) was associated with 1.2 more minutes in MVPA compared 308 
with the reference group (95% CI: -3.9, 6.3). Quartile 3, with psychosocial scores ranging from 309 
86.55 – 92.31, was associated with 5.8 minutes more time in MVPA (95% CI: -0.8, 10.8) than 310 
the reference group. The trend test p-value showed no evidence of a trend across the 311 
psychosocial quartiles for physical activity (p=0.88) or MVPA (p=0.32).  312 
 313 
For the physical activity expenditure variable, the regression model in Tables 3 shows no 314 
evidence of a relationship between the amount of money spent on the 2-4-year-old being 315 
physically active and minutes in daily activity or daily MVPA. However, the differences in 316 
mean activity indicate that most quartiles engaged in less physical activity and time in MVPA 317 
compared with the reference group, which contains the lowest family expenditure (£0-2.25 318 
weekly) on the child’s physical activity.  319 
 320 
DISCUSSION  321 
This study found that 88.9% of 2-4-year-old children are not meeting the recommended 180 322 
minutes of daily physical activity. This replicates results from previous studies [2, 4]. Boys 323 
were more physically active than girls, which is consistent with previous studies showing boys 324 
engage in more and higher intensity physical activity than girls at pre-school age [34-37]. 325 
Children aged 3-4 years were more physically active and spent more time in MVPA than 326 
children aged 1-2 years, which would be expected due to older children being more 327 
developmentally capable of more frequent and higher intensity movement [2]. Children in this 328 
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sample are more physically active on nursery days than non-nursery days. This study adds to 329 
the literature by highlighting low physical activity levels in preschool aged children, supporting 330 
the case for health promotion interventions in this age group. It additionally highlights the need 331 
to work with parents and carers to promote physical activity outside nursery. 332 
 333 
There was no difference in HRQOL by gender, age of child or parental education (Table 2), 334 
This finding, however, is not unexpected, as HRQOL differences have been found between 335 
obese and overweight pre-schoolers [22] and migrant and non-migrant pre-schoolers [18], but 336 
there is no evidence of a difference between 2-4-year-olds in UK community populations. It 337 
may be the case that young children in healthy, community settings a relatively similar in terms 338 
of their HRQOL. However, the small sample size means these findings are tentative.  339 
 340 
There was no evidence of an association between PedsQL physical functioning (such as 341 
walking, running and lifting things) scores and time spent in MVPA (Table 3). There was very 342 
weak evidence of an association between these variables in the unadjusted model (Table 4). 343 
However, the confidence intervals crossed the null, meaning this finding could be due to 344 
chance. Table 3 also shows no evidence of an association between and psychosocial 345 
functioning scores and physical activity (light, moderate and vigorous) or MVPA, with no 346 
evidence of trend across the quartiles or tertiles. Therefore, the first hypothesis was rejected. 347 
Taking the association between psychosocial functioning and physical activity and MVPA as 348 
an example, the coefficients for Quartile 2 and Quartile 3 are much greater for physical activity 349 
than MVPA (Quartile 2: 10.7 vs 2.2, Quartile 3: 14.5 vs 5.8). Indicatively, this means that 350 
PedsQL has a greater effect on light physical activity than on moderate-to-vigorous physical 351 
activity. Future research with larger samples should interrogate this further, as any observed 352 
effect on total physical activity could be mostly attributably to light physical activity. Given 353 
 15 
the benefits of MVPA, it is important to make this distinction. However, the lack of power in 354 
this present study means these findings are only illustrative.  355 
 356 
These findings contrast previous research that found associations between physical activity and 357 
HRQOL in other age groups [22]. The age of the participants may have impacted upon these 358 
results, as HRQOL is reported by the parents on behalf of the child. Previous work has shown 359 
parents are able to rate some expects of HRQOL better than others [38]. However, the lack of 360 
association between physical activity and HRQOL mirrors Truelove et al’s [20] experimental 361 
study, which found that a physical activity intervention had no impact on pre-schoolers’ 362 
PedsQL scores. Further research with larger samples is required to test whether the null finding 363 
in our study is due to sample size.  364 
 365 
We found no evidence of an association between parental expenditure on physical activities 366 
and minutes the child spent in physical activity or MVPA, thus our second hypothesis was not 367 
supported. This null finding is in contrast to previous work that has found cost to be an 368 
important barrier to physical activity participation [14]. There are a number of possible reasons 369 
for the lack of association in this sample. Firstly, it may be the case that some parents spend 370 
more money on physical activities for their child, because their child exhibits low levels of 371 
physical activity and so they hope to encourage them to do more. Secondly, for some children 372 
there are opportunities for free physical activities, such as playing in the garden or in the park. 373 
Therefore, access to such spaces may be a more important factor than actual funds spent on 374 
activities. Previous research has found increased proximity between homes and park areas to 375 
be associated with higher levels of physical activity in young children [39]. A large proportion 376 
of the sample spent nothing on physical activities. Further, the small sample size as well as the 377 
high proportion of parents from high socioeconomic backgrounds, 74% compared to 40.3% of 378 
 16 
adults aged 25-34 and 33.6% of adults aged 35-49 in England and Wales [33], could have 379 
resulted in the lack of association between physical activity and expenditure on physical 380 
activities.  381 
 382 
 383 
Strengths and Limitations  384 
This study is among the first to employ PedsQL as a quality of life measure in this age group, 385 
and the first to our knowledge in the UK to use PedsQL among children in a community setting 386 
and assess links with physical activity. The study, does however, have limitations. This study 387 
was cross-sectional; thus, it cannot be used to determine causal effects of expenditure and 388 
PedsQL scores on physical activity levels. As a feasibility trial, the sample size was small, and 389 
we had limited statistical power to test for differences in some outcomes we hypothesized. 390 
However, we had power to detect a five-minute difference in MVPA between genders. Issues 391 
with the amount of usable days of accelerometer data from the children meant that the sample 392 
size was further reduced. The p-values testing trend across the categorical variables were also 393 
high. A further limitation to the study is that the sample is disproportionately made up of 394 
children whose parents are of high socioeconomic status based on their education. Although 395 
nurseries were recruited from areas of varying neighbourhood deprivation scores, parents in 396 
the sample have relatively high education compared to the general population. These parents 397 
are likely to be more affluent and have more disposable income to spend on physical activity. 398 
Overall, the sample cannot be said to be representative.  399 
 400 
CONCLUSIONS 401 
This exploratory study demonstrates 88.9% children aged 2-4 years old fail to meet physical 402 
activity guidelines. There were higher levels of physical activity on nursery days compared 403 
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with non-nursery days. Our hypothesis that HRQOL and physical activity are associated in 404 
young children was not supported by these data. There appears to be no evidence of an 405 
association between money spent on physical activity and levels of physical activity or MVPA. 406 
This should be explored further, as the lack of association potentially conflicts with the 407 
hypothesis of cost as a barrier to physical activity participation. However, for this more affluent 408 
sample, this hypothesis may not be relevant within this context as there are not many high cost 409 
activities for young children. Replication in larger, more representative samples is required. 410 
 411 
Supplementary files  412 
File name: PUBH-D-18-00351 Appendix 1 PedsQL 413 
Title of data: PedsQL parent questionnaire  414 
Description of data: The questionnaire given to parents to complete on behalf of their 2-4-415 
year-old child. Parents gave their child a score of 0-5 based on a series of physical and 416 
psychosocial parameters such as walking, running, feeling scared, playing with other children. 417 
A score of 0 indicated the child never has problems with the parameter and 5 indicated they 418 
always have problems.  419 
File name: Figure 1 Flow Diagram 420 
Title of data: Flow diagram of participants included in the sample  421 
Description of data: The diagram shows the derivation of the sample in this study. It shows 422 
participants recruited into the NAP SACC UK trial and describes where participants withdrew 423 
or there was missing data, resulting in the final sample.   424 
 425 
File name: RESUBMISSION PUBH-D-18-00351 Appendix 2 unadjusted table 426 
Title of data: Table 4: Mixed-effects regression of physical activity, PedsQL and expenditure 427 
on physical activity (£) of 2-4-year-old children 428 
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Description of data: The table contains the unadjusted models for the association between 429 
physical activity variables (overall physical activity and MVPA) and PedsQL scores and family 430 
expenditure on physical activity. The table is identical to the adjusted table, showing the 431 
coefficient, the confidence intervals, the p-value and the test for trend.  432 
 433 
ABBREVIATIONS  434 
MVPA: Moderate-vigorous physical activity  435 
PedsQL: Pediatric Quality of Life Inventory 436 
NAP SACC UK: Nutrition and Physical Activity Self-Assessment for Child Care UK 437 
WHO: World Health Organisation 438 
HRQOL: Health Related Quality of Life 439 
SD: Standard Deviation  440 
CI: Confidence Interval  441 
N: Number 442 
IQR: Interquartile range 443 
LPA: Light physical activity  444 
HMRC: Her Majesty's Revenue and Customs 445 
CPM: Counts per minute 446 
p: Pence 447 
GCSE: General Certificate of Secondary Education 448 
O-Level: Ordinary Level  449 
A-level: Advanced Level  450 
NVQ: National Vocational Qualification 451 
GNVQ: General National Vocational Qualification 452 
MSc: Master of Science  453 
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PhD: Doctor of Philosophy 454 
NHS: National Health Service  455 
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Table 1: Time spent physically active and in MVPA by gender, age, parent education and nursery/non-nursery day  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 p-value for the mean difference based on t-test 
2 10 children aged 4-years at time of consent 
3 n=78 as some children did not have enough data for either nursery or non-nursery days 
 
 
 
 Physical activity (light, moderate and 
vigorous) (minutes per day) 
MVPA  
(minutes per day) 
 Mean (SD) 
 
p-value1 Mean (SD) 
 
p-value4 
Whole sample (n=81) 
 
141.9 (33.1) - 22.2 (9.9) - 
Gender  
Male (n=43) 
 
Female (n=38) 
 
148.9 (33.5) 
 
133.9 (31.3) 
 
 
 
0.04 
 
24.50 (11.0) 
 
19.61 (7.7) 
 
 
 
0.03 
Age2 
2 years old (n=38) 
 
3-4 years old (n=43) 
 
131.2 (31.1) 
 
151.3 (32.3) 
 
 
 
0.01 
 
18.29 (8.1) 
 
25.67 (10.1) 
 
 
 
0.0006 
Parent Education 
Degree (n=59) 
 
No degree (n=22) 
 
140.3 (32.1) 
 
146.2 (36.1) 
 
 
 
0.48 
 
21.65 (9.2) 
 
23.70 (11.5) 
 
 
 
0.41 
Nursery day/non-nursery day (n=78)3 
Nursery day  
 
Non-nursery day  
 
146.9 (44.3) 
 
137.2 (33.8) 
 
 
 
0.05 
 
22.76 (13.3) 
 
21.67 (10.4) 
 
 
 
0.40 
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Table 2: Baseline medians for physical activity and PedsQL scores by gender, age and parent education1 
 
 Weekly expenditure on physical 
activity for 1-4 year old (£) 
PedsQL Physical Functioning 
(scale 0-100) 
PedsQL Psychosocial Functioning 
(scale 0-100) 
 Median (IQR) 
 
p-value2 Median (IQR) 
 
p-value2 Median (IQR) 
 
p-value2 
Whole sample (n=81) 
 
13.4 (3.0-16.4)  - 
 
93.8 (84.3-100) - 86.5 (80.8-92.3) - 
Gender  
Male (n=43) 
 
Female (n=38) 
 
9.4 (0.9-18.4)  
 
6.4 (3.0-14.8) 
 
 
 
 
0.56 
 
93.8 (87.5-100) 
 
90.6 (82.3-96.88) 
 
 
 
0.27 
 
86.5 (80.8-94.2) 
 
86.5 (78.9-92.3) 
 
 
 
 
0.70 
Age 
2 years old (n=38) 
 
3-4 years old (n=43)3 
 
9.0 (1.5-16.8) 
 
7.2 (4.5-16.4) 
 
 
 
 
0.62 
 
92.2 (84.4-100) 
 
93.8 (87.5-100) 
 
 
 
 
0.60 
 
86.5 (78.9-92.3) 
 
88.5 (82.7-92.3) 
 
 
 
 
0.27 
Parent Education 
Degree (n=59) 
 
No degree (n=22) 
 
6.8 (3.3-15.7) 
 
10.0 (2.3-17.3) 
 
 
 
 
0.59 
 
93.8 (87.5-100) 
 
93.8 (81.3-100) 
 
 
 
 
0.85 
 
88.5 (80.8-92.3) 
 
82.7 (78.8-90.4) 
 
 
 
 
0.15 
 
1 Table testing two study hypotheses by fitting mixed-effects linear regression models 
2 p-value for the mean difference based on t-test 
3 Ten children aged 4 years 
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 Table 3: Mixed-effects regression of physical activity, PedsQL and expenditure on physical activity (£) of 2-4-year-old children  
1 Adjusted for parental education, child age, gender and cluster 
2 p-values for difference between each tertile/quartile and the reference group  
3 p-value for trend test across tertiles or quartiles 
4 Minutes on non-nursery days were used under the assumption that spending on physical activity for the 2-4-year-old would occur on non-nursery days 
 
 
 
Adjusted models1 Physical activity (Light, moderate and vigorous) MVPA (Moderate and vigorous) 
 Coefficient  95% CI p-value2 Trend 
test3 
Coefficient  95% CI p-value2 Trend 
test3 
Covariate         
PedsQL Physical Functioning score (scale 
0-100) 
 
Reference group: 50.00 – 87.50 
Tertile 2:   87.51 – 93.75 
Tertile 3:  93.76 - 100 
 
 
 
- 
5.1 
5.2 
 
 
 
- 
-11.9, 22.1 
-12.1, 22.4 
 
 
 
- 
0.56 
0.56 
 
 
 
 
 
0.58 
 
 
 
- 
3.32 
3.6 
 
 
 
- 
-1.5, 8.1 
-1.3, 8.4 
 
 
 
- 
0.18 
0.15 
 
 
 
 
 
0.18 
PedsQL Psychosocial Functioning score 
(scale 0-100) 
 
Reference group:   51.92 - 80.77 
Quartile 2:   80.68 – 86.54 
Quartile 3:   86.55 – 92.31 
Quartile 4:   92.32 – 100  
 
 
 
- 
10.7 
14.5 
-1.5 
 
 
 
- 
-7.1, 28.6 
-3.2, 32.2 
-19.4, 16.4 
 
 
 
- 
0.24 
0.11 
0.87 
 
 
 
 
 
 
0.88 
 
 
 
- 
2.2 
5.8 
1.2 
 
 
 
- 
-2.9, 7.3 
-0.8, 10.8 
-3.9, 6.3 
 
 
 
- 
0.40 
0.02 
0.48 
 
 
 
 
 
 
0.32 
Total weekly expenditure on physical 
activity (£)4 
 
Reference group: 0.00 – 2.25 
Quartile 2: 2.26 – 7.20 
Quartile 3: 7.21 – 16.70 
Quartile 4: 16.71 – 47.15 
 
 
 
- 
-10.1 
-1.8 
2.1 
 
 
 
- 
-29.9, 9.7 
-21.9, 18.1 
-17.9, 22.1 
 
 
 
- 
0.32 
0.86 
0.84 
 
 
 
 
 
 
0.68 
 
 
 
- 
0.7 
-0.2 
0.2 
 
 
 
- 
-4.9, 6.3 
-5.8, 5.5 
-5.4, 5.9 
 
 
 
- 
0.81 
0.95 
0.93 
 
 
 
 
 
 
0.996 
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